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PflgFACE 

The Instructional Media Center, Dickinson, North Dakota, is 
completing its first year of operation. During that first year, 
a number of curriculum projects largely in cooperation with the 
Dickinson Public Schools have been undertaken.. The results are 
being made available to the area schools of Southwestern North 
Dakota, 

The Instructional Media Center makes available materials — 
commercially produced or locally designed and prepared,^ The 
prime emphasis of adequate materials, however, is based on 
curriculum content and solid needs arising thereof. 

In each curriculum project described materials are needed that 
have not been readily available previous to existence of the 
Media Center,' The less expensive materials would, of course, be 
provided at the local district level. These initial projects 
were made possible primarily through funding by the Dickinson 
Public School District using local, N.D,E.A,, and an Arts and 
Humanities Grant, as well as the Instructional Media Center. 

Each curriculum innovation is prepared in a separate 
brochure and is available from the Media Center for use in the 
area schools* Materials are identified in each project that 
may be available for Southwestern North Dakota schools for 
instructional use from the Instructional Media Center, 

The projects now completed are as follows. Credit is given 
to the individual instructor and their employing institution 




who worked diligently in the initial preparation and instituting 

t 

the project. 

( 

I. An Ungraded Primary Level Science Progr an— levels one 

*4 

through sjx (Grade 1-2-3) 

I • 

Mr » Myron Freem^n--Prof9ssor of Biology, Dickinson 
• State College 

/ ^ 

Mr,' John Andersop--Professor of Biology, Dickinson 
State College 

I ; 

II. Familia Fernandex — 4 complete systems approach to the 
teaching pf Spanish j 

; t 

Mrs. Sheryl Novacek— Dickinson High School Faculty 

III. Deutsch Durch Audio-Visuelle Methods — an audio-lingual 
approach to the teaching of German 

f 

Mr. Eckhart J. Heid — Chairman, Dickinson High School 
Foreign Language Faculty 

/ 

IV. An Instructional Unit in Mass Media for use in communication 
classes at the secondary level 

Mrs. Agnes Oxton — Chairman English Department, 
Dickinson High School 

Mr. Ed Sahlstrom, Instructor, Dickinson High School 

V. A Study in the Use of Programmed Mathematics Material at* 
the Ninth Grade Level 

Mr. Larry p.afferty. Chairman, Mathematics Department, 
Dickinson High School 

t 

/ Mr. Robert Scott, Dickinson High School Faculty 

t 

Mr. Jatnes Peters, Dickinson High School Guidance 
Department (Evaluation Assistance) 

The Instructional Media Center takes a special pride in 

having been able to have had the fine professional cooperation and 

help by these most able people. 




General coordination of the projects has been under the 
direction of the curriculum coordinator of the Instructional 
Afeoia Center^ Mr*. Vernon F# Ha^ien* Special consultive 
assistance and help has been provided by Mr. Kirian L. Dooley, 

and Wr.. George Fors of the North Dakota Department of Public 
li^siructi on , 

Special thanks is due the administrative leaders of the 
institutions who made their staff available. Dr. 0. A. DeLong, 
President of Dickinson State College and Cecil B. ftisser, 

Principal of Dickinson High School. Certainly any activities 
und.irtaken by the Instructional Media Center must also give 
credit to the educational leadership asserted by Donovan B. Benzie 
Superintendent of Schools, Dickinson, Worth Dakota. 

It IS the sincere hope of the Instructional Media Center that 
these curriculum innovations and studies will be coordinated 
into the academic curriculum in Southwestern North Dakota. 

The Instructional Media Center is thankful it can continue 
to supply many of the materials needed to implement these programs, 

Gordon L. Paulsen, Director 
Instructional Media Center 

Th« work proflented or reported herein was perfonned June 15, 1967 

pursuant to a gra-t from th? U.S. Offioo of Education, 

Dopt. of Hecltb. E<i- citlon and Welfoxe. However, the 
opinions ex<;tes hv :• d > ret nck.ccs'saxily reflect the 
portion or . •! i\ , J.S.O.E. or,d no olficdol endorse* 
ment bi th-- .2. . .Id i;.. .’’•fered. 



PURPOSE 



The purpose of this study is to evaluate the effectiveness 
of the use of several types of material and several different 
approaches to teaching of Basic Mathematics to ninth grade 
students* This study ^ not an attempt to determine whether 
programmed basic mathematics will replace the teacher* 

A secondary purpose of this study is to provide an outline 
for the implementation of programmed basic mathematics as well 
as other programmed material in individual schools* 

ASSUMPTIONS 

It is assumed that superiority of instruction will be 
essential for the successful accomplishments of teaching the 
youngster who has math weaknesses regardless of whether 
conventional or programmed material is used* 

Each youngster^ it is^ assumed ^ will have voids and 
scattered chaotic understanding of basic mathematics* How 
then> does a teacher provide individualized remedial instruction 
for thirty youngsters? It is reasonable to assume that each 
child will need a individualized educational diet* 

THE PROBLEM 

Dickinson Public High School receives its youngsters from 
rural schools> parochial schools^ and the Dickinson Public 
Schools* The ethnic background > educat-iiu^al background and 
the academic strengths of the ninth graders are far more 
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diverse than most schools who have as their **feeder schools'* 
the system's elementary schools* 

Many children enter grade nine with strong mathematical 
backgrounds; others need much help in basic mathematics. 

There has been serious concern about the progress demonstrated 
by children who have been taught general mathematics in the 
conventional manner. 

In a survey made of Dickinson High School Class of 1963, 
ninth graders of 1962, the record revealed the following data: 



Total enrolled ninth grade students .... 

Dickinson High School, 1962 •••••••••••••••••• 111 

Total enrolled in general mathematics 

Dickinson High School, 1962 • • • • • •• . . • 36 

. > * 



Of the 36 general mathematics: 

Drop-outs. ........... 4 ^ 

Transferred. .......... 

Enrolled in advance courses. . • 6 

Enrolled in bookkeeping. .... 7 

General math only, graduated . . 14^- 

^ Group which has general math as terminal mathematics . • • . 23 



Indications of preliminary data are even more convincing of later 
classes that the problem is becoming more acute. It is reasonable 
to suspect that this trend will be with us until the youngsters 
who are receiving a firmer mathematics foundation do ultimately 
reach the ninth grade. 



No doubt the problem will rectif/ itself. However^ facts are 
facts^ and they indicate that presently from 25 to 40 percent of 
the Dickinson High School youngsters leave school unprepared to 
face life in a mathematical sense. 

Proficiency studies of elementary grade Dickinson Public 
School children indicate very excellent progress. 

t 

RATIONALE 

Dickinson Public School’s basal philosophy is steeped in the 
contention that all normal children can learn basic mathematics; 
that indeed they must learn basic mathematics if they are to 
live normal lives in this complex and industrial country. 

The school philosophy is described in the next few pages. 

Philosophy for Teaching Mathematics* Dickinson Public Schools. 1966 

The world of today demands more, mathematical knowledge on 
the part of more people than ever before > and the world will 
make still greater demands. 

Because understanding the role of mathematics in our 
society is prerequisite for intelligent citizenship^ persons 
concerned with curricular offerings must accept the responsibility 
for continually evaluating and improving the program in math- 
ematics to be certain it is adequate and appropriate for 
contemporary education. 



DICKINSON PUBLIC SCHOOL CONCEPTS 



The general math course in high school is intended as a 
remedial course in mathematics. It develops understanding and 
lays a solid foundation for future mathematics. It also 
renews arithmetic understanding and skills that are needed 



in our more advanced math 


courses • 


Concepts 


Model - Activity 


Whole numbers 


Reading large numbers, rounding off 
whole numbers, addition of whole numbers, 
subtraction of whole numbers, multipli- 
cation of whole numbers, division of 
whole numbers, averages* 


Common fractions 


Reducing fractions to lowest terms, 
changing fractions, improper fractions, 
changing mixed numbers to simplest 
form, changing a fraction to higher 
terms, lowest common denominator, 
equivalent fractions, addition of 
fractions, subtraction of fractions 
and mixed numbers, comparing fractions, 
changing mixed numbers to improper 
fractions, multiplication of fractions 
and mixed numbers, division of fractions 
and mixed numbers, Tinding what part one 
number is of another, finding a number 
when a fractional part of it is known* 


Decimal fractions 


Reading and writing decimals, rounding 
off, addition of, subtraction of, multi- 
plication of, division of, multiplying 
and dividing 10, 100, 1000. Changing 
fractions to decimals, and decimals to 
fractions. Short methods in multipli- 
cation and division. 


Percents 


The meaning of percents, percent to 
decimals, changing decimals to percent, 
changing percents to common fractions, 
changing common fractions to common 
per cents* Finding a percent of a number 
finding what percent one number is of 
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another^ finding a number when a percent 
of it is known. 

Squaring a number, square root. 

Basic units of length, lines, scale, 
perimeter, circumference, indirect 
measurement, bar and line graphs, area 
of geometric figures, volume of 
geometric figures, liquid measure, 
dry measure, measure of weight, income, 
budget expenses, interest, clock. 
Relationship of volume, capacity, and 
weight units of measure, compound 
numbers of two or more denominators, 
metric system in measure, speed, angles 
and .^rcs practical application of 
angles and arcs, angles in navigation, 
constructions of geometric figures, 
bisecting a line and angle, and parallel 
lines, circle graphs, the use of the 
mill in artillery and gunnery, long- 
itude and latitude. 

Everyday problems Income, take home pay, thrift, house- 

hold and family car expenses, home 
making, interest, installment buying, 
insurance, taxes, owning a house, 
stocks and bonds, commission, discount, 
progit and loss, general business 
and business forms, deposit slip, check, 
invoice, promissory note, industrial 
applications, lumber, construction. 

The formula The language of the formula, literal 

representation, meaning of signs of 
operation, algebraic expressions, and 
writing formulas. Evaluation, algebraic 
expressions, solving for any missing 
value in a formula. 



SOLUTIONS 



Why were several approaches sought in remedy for the serious 
mathematical deficiency problem facing many of our youngsters? 

Conventional textbook, lock-step, teacher oriented general 
mathematics has been taught for many years. The problem hasn*t 
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Squares and square roots 
Measurement 
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been solved satisfactorily* 

Shouldn*t other approaches be sought? 

Remediation for children with individual problems very often 
required that a teacher have a one-to-one relationship with the 
child.' Small group instruction may suffice when common problems 
are prevalent/ Remediation teaching using a thirty to one ratio 
relationship just doesn't work with a conventional textbook teaching 
approach*' 

Could a single individual approach be found which would allow 
each child to overcome his deficiencies — one that would still allow 
a teacher/child ratio of 1 to 30. Programmed Basic Mathematics 
by Encyclopaedia Britannica Press made such claims* 

Dickinson School officials thought that there was much to be 
gained by trying to solve the problem* 

IMPLEMENTATION 

Conventional textbook-teacher-centered approach was used for 
two sections of general mathematics* Programmed learning was 
used for one section. There was a total of 62 students; 19 in 
programmed material > 22 in one conventional general math section^ 
and 21 in the other conventional math section. 

TEACHER ORIENTATION 
Questions about the program 

Basic Mathematics by Daniel Bobrow, Encyclopaedia Britannica was 



used in teaching twenty-eight youngsters at Dickinson High School 
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during the school year of 1966-67, 

1, What is a program? 

A program is a vnritten presentation of a body of subject 
matter. It may present as little as a single idea, fact, concept, 
or technique and as much as the content of a full yearns course of 
study* 

2, How does a program differ from a "regular textbook”? 

It differs in at least three major ways, 

(a) . It provides not only the "subject matter content” 

of a textbook, but also the repetition of this 
content, the comparison and contrast of this 
content with material already learned, and the 
periodic review of this content which are the 
necessary ingredients of learning* 

(b) * It provides for constant student interaction with 

the material* Hence, the student becomes an 
active participant in, rather than a casual observer 
of, the educational process* Textbooks provide 
only periodic interaction with the material, through 
exercises at the end of sections or chapters. 
Programs require constant interaction by questions 
while the student is learning rather than after 
the learning has (or has not!) taken place. 

(c) . This frequent questioning, together with providing 

him the opportunity to "check as he goes”, gives 

o 

ERIC 



8 



the student both the motivation of knowing he is 
progressing well^ when he. is and the opportunity to 
stop — think — and change direction before large blocks 
of misinformation are ^learned”, when incorrect 
responses indicate that such change of direction is 
necessaryl 

3* Programs look like workbooks; aren’t they just ”fancy” work- 
books? 

Workbooks merely provide drill which is intended to **fix” 
ideas which were acquired elsewhere. Programs, on the other 
hand, present these ideas as themselves, together with more 
interesting methods of fixing these ideas than just drill along. 

4. Much has been said about the contribution of psychological 
research to the field of programmed instructional materials. 

What basic ideas from this research have influenced program 
writing? 

The psychological principles which are involved in the 
theory and practice of program writing are these: 

(a) . Learners should be regular participants in the 

process of learning. 

(b) . This participation should consist of the answering 

of questions which are difficult enough to illicit 
thought but not so difficult that overly frequent 
incorrect answers occur. Though there may be 
validity in the adage ”we learn by our mistakes” 
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research has shown that we learn better by our 
correct answers* The negative effect of frequent 
criticism and correction can destroy the motivation 
of even the most dedicated student* Though questions 
must be sufficiently challenging to force progress 
they should not be so challenging that true progress, 
through correctly given answers, is denied to the 
student* ”A pat on the head** for a correct answer 
is better motivation for progress than ”a rap on 
the knuckles*** 

(c)* Learning progresses most efficiently if the learner 
constantly **knows how he*s doing**. This adds 
security to the student who is progressing well* It 
also stops quickly the student who is about to 
**get on the wrong track’* • 

5* How is the material in a program organized? 

The overall organization differs somewhat from program to 
program* However, the basic structural unit is the same for all 
programs* This unit is the frame--a name introduced in the early 
’’teaching machine” days* A frame may vary in length from one 
sentence to an entire paragraph* Its length is determined by the 
particular content being presented. The essential characteristics • 
of a frame are that it presents a small, but meaningful, ’’piece” 
of a concept or technique and (usually) provides the opportunity 
for the student to interact one or more times with this content 
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through answering questions or supplying words to complete sentences^ 
and provides the student with the opportunity to check his answers. 

In many programs^ these frames are grouped into sections^ the 
sections into chapters and the chapters into units just as is done 
in an ordinary textbook. Some include exercise lists, review 
exercises, summaries, progress tests etc., again as in ordinary 
textbooks. 

6. What are some of the technical terms used to describe programmed 
materials? 

There are many such terms. Among the most common are "branching”, 
"bridging” "constructed response”, and "linear”. These, and many 
more refer to the method by which a student makes the required 
responses to a given frame and to the way in which he proceeds 
through the program. 

(a) . Constructed response frames are frames in which the 

student is required to "constroct” a response by 
giving a word, group or words, sentence or group of 
sentences as his response. The most common alternative 
to this is the multiple choice response frame in which 
the student need only select one from a list of 
several possible responses. 

(b) . Branching refers to a program so constructed that at 

certain points students are asked certain important 
(usually multiple choice) questions and are directed 
to various^ points in the program according to which 
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possible response they choose. The student selecting 
the correct response proceeds to new material; the 
student selecting an incorrect response is directed 
to the proper remedial material to explain his error 
and to help him correct it. An alternative to 
"branching” programs are "linear” programs in which 
all students proceed "straight through” (in a linear 
manner) ail frame%. Thus, all students study exactly 
the same material. Another alternative to a 
"branching" program is a "bridging” program in which 
progress through the program is "straight ahead" for 
all students (as with a "linear" program); however, 
at certain "checkpoints" progress tests are given. 
Students who have learned proceed to new material; 
students who need additional explanation and drill 
on the concept being studied are provided with this 
before going on. 

7. Which of the methods of organization, "branching", "linear” 
or "bridging" are best? 

Each method is particularly applicable to certain types of 
subject matter and to certain types of students. In general, 
a linear or bridging program is easier to use than a branching 
program. Also, in a body of subject matter which is logically 
organized "from start to finish", the "side-trips" provided by a 
branching program can break the logical flow of the content, hence 

o 
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destroying the learner *s momentum. However, when critical thought, 
the consideration of several almost equally good answers and the 
discussion of several means of progressing from one point to another 
are an essential part of the content to be learned, a branching 
program can be useful. The best program is the one so constructed 
that it uses whichever of these (and other) methods of organization 
best fits the material to be taught and the student who is to learn. 

8. Is the construction of a program tied to any particular theory 
of learning? 

It is certainly tied to whatever theory of learning its author 
adhers to I Of course, this can also be said of the learning 
situation provided in any class; the teacher teaches so that students 
will learn. How he (or she) teaches depends upon how he (or she) 
believes that students learn. There are programs which are 
written to employ a **tell, then do** (reconstruction) method, not 
unlike the traditional lecture — example classroom method. There 
are also programs which are written to employ the ’’discovery’* 
(inductive-analogical) method which is becoming increasingly popular 
as a classroom method today* There are other programs which 
incorporate a wide variety of other methods of presentation, each 
based upon the author’s belief concerning how learning takes place. 

9. Can progratas do more than just provide a palatable substitute 
for rote memorization? Can they be used to develop concepts? 
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It has been claimed by some critics of programmed instruc- 
tional materials that they cannot be used to develop ”big ideas”, 
to present concepts. The claim is probably made because their 
experience with programs has been limited to those specifically 
designed to replace rote memorization by a meaningful and inter- 
esting learning experience. Many programs are so designed; parts 
of most programs are so designed and the fact that such programs 
do what they are designed to do is a strong point for programmed 
materials. 

However, the fact that a program designed to make possible 
a certain type of learning does what it is designed to do in no 
way implies that programs can only induce this type of learningl 
Programs designed to induce concept formation can induce concept 
formation; programs designed to facilitate critical thought can 

• t 

facilitate critical thought, etc. A multiplication table in a 
textbook may be placed there to be memorized. Although this may 
be the case, no one would claim that only ’’learning by. rote” 
can be induced by the use of any part of this textbookl A 
talented author creates a program which is a flexible teaching 
device. It can induce whatever type of learning the author in- 
tends to induce. (See the comments about it in #6 in relation 
to this last remark) 

10. Since the role 6f the program author is so important, what 
type of person should write programs? 




A noted author of programmed materials said, ”No one should 



write a program who could not write a fine textbook. However not 
everyone who can write a good textbook can write a good program.” 

Clearly, there are four major talents necessary for the 
construction of a good program! 

(1) . Knowledge of the psychological principles underlying 

programmed materials (See question 2 above). 

(2) . Throug:ti knowledge of the content to be contained in 

the program. 

(3) '. Ability to communicate ideas to the intended 

audience; 

(4) . Considerable ability as a creative writer. 

Sometimes, all of these talents exist in a single author. More 

often', in order to obtain all of these talents it is necessary to 
form a writing team with various individuals contributing their 
specific talents'. 

11 • How can an author or the authors of a program be sure that they 
have attained the goals with the program which they set out to 
attain? 

A program is written to induce certain learning in a certain 
type of audience. The only way to determine if the author*s 
goals have been achieved is through extensive texting of the 
program. This testing is done in cooperating schools, in regular 
classroom situations with regular classroom teachers* Results 
of this testing are collected, analyzed, and evaluated* On the 
basis of these results the program may be ’’accepted as is”, 
revised to strengthen weak points, or entirely rejected. Great 
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care is taken to see that if a program goes badly the test is 
terminated before any damage is done to the educational progress 
of the test subjects'* Whenever inadequate learning is being induced 
the teacher can withdraw his class immediately from the test 
structure! (In three years of testing mathematics programs, 
Encyclopaedia Britannica Press has had few (if any) occasions of 
the withdrawal of a class from the test of a program.) 

Three points are covered in the testing program. 

(1) '. Did the test subjects learn through the use of the 

program? This is determined by the comparison of a 
student *s performance on a test which is administered 
twice; once prior to study of the program, again 
upon completion of the program. 

(2) . Did the students achieve external goals set by the 

school or the educational community? This is 
determined by scores on nationally normed examin- 
ations, where these exist, by departmental tests, 
where these exist, or by tests developed with the 
help of “outside experts”, where neither of the 
above exist; 

(3) . Did the teachers involved approve of the program? 

Teacher comments arc solicited by the authors and 
prove to be of great value in determining how a 

program can be improved.. 

/ 

Questions about the Use of Programmed Materials 




I; No teacher? 
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Aren*t programs designed so that students can learn frc'm 
them without the aid of a teacher? 

Yes; and so (hopefullyl) are textbooks I However, this is 
certainly not to say that the interaction of a teacher and a 
program cannot provide a learning experience for students which 
is superior to that provided by either a teacher or a program 
alonel A good teacher can transmit ideas without the use of a 
program, a textbook, or for that matter, a piece of chalkl How- 
ever, no one would seriously argue that a teacher *s effectiveness 
is not enhanced by the use of some or all of these (and other) 
materials. Likewise, the fact that the program is designed so 
that it can do a job alone in no way implies that it cannot be 
used to do an impressively more effective job when used in 
conjunction with other educational ’’devices” including, of course, 
that most effective ’’human teaching machine”, the teacher! 

II. Lockstep 

In many discussions of programmed materials the term 
’’lockstepping” arises. How is this term used in reference to 
education? 

The term ’’lockstep” has two meanings when applied to 
education. One meaning applies to an administrative structure; 
the other applies to the intellectual progress of an individual 
student « 

’’Administrative lockstep” refers to the organization of most 
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schools in which students are graded on performance at six or nine 
week intervals and move from '>ne course to another at semester or 



17 



yeaifly intervals* Thus> a course such as Al^^hra I is defined to 
be what is studied for (say) 180 days, 50 minutes per day, with 
progress grades being given periodically during this time. The 
alternative to this is the "individual progress" school in which ' 
Algebra I is defined to be a certain amount of content (contract). 
Whenever a student satisfactorily masters this content, he goes on 
to the next course; perhaps in as little time as 90 to 100 days 
perhaps in as long a time as 250 or 300 days. Promotion period- 
ically spaced by time but periodically spaced by progress through 
the course* 

Clearly, departure from the "administrative lockstep” requires 
an administrative reorganization of all or part of a school system. 
Dickinson school systems. are effecting this departure, at least 
in some subject matter areas* 

The "intellectural lockstepping” of the individual child is 
partly a result of "administrative lockstepping” and partly a 
result of the traditional method of presenting new ideas to 
children* "Intellectual lockstepping" refers to the fact that 
new ideas are commonly presented to all students in exactly the 
same length of time, although we are quite cognizant of the fact 
that different students need different lengths of time to 
assimilate these ideas! Many have criticized this as a serious 
weakness in the educational process* 

Intellectural lockstepping" arises because, in general, 
new ideas are acquired by the student only through the present- 
ation of these ideas by the teacher* Anyone who has taught knows 
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that students obtain a minimum amount of new information from 
textbooks* Tests are used to review^ to "look up" and for lists 
of questions or exercises* However^ the almost exclusive source 
of new information is the teacher* Also, the learning situations 
(except for routine drill) in which this information is to be 
"fixed" in the mind of the student are "teacher centered*" 

This means, of course, that the time for this presentation and 
learning is the same for all students— hence, intellectual 
lockstepping, resulting in frustratikn and failure for competent, 
though slower, students and boredom for the brightest students I 

III* Lockstep Broken 

What is the connection between programmed materials and 
breaking these "lockstep” situations? 

As we have already commented, the "administrative lockstep" 
can only be broken by a change in administrative policy (and 
also, in some instances, changes in state law and college 
entrance requirements)* However, when this is done, it becomes 
obvious that "individual progress" means "individual instruction!" 
Thus, self-study m:;terials, in programmed or other form, become 
necessary*. In such a situation, the teacher becomes "teacher to 
each" instead of "lecturer to all"--a decided change in role 
for most teachers* 

The major motivation for administrative reorganization, 

where it has taken place, is to remove the admittedly serious 

effects of " Intel 1 ectural lockstepping" ^ A great contribution 

of programmed materials is that they can be used to break the 
o 
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intellectual lockstep without > or until) administrative re- 
organization^ which provides an individual progress school* 

Obviously) such an extravagant claim required justification! 
To provide this we need only look at the learning situations 
which can be provided with and without programmed materials* 

A* Without Progr'ammed Materials 

(1) * Teacher presentation of new material (usually 

with an admonition to ”read the test"!)* 

(2) i Teacher centered discussioh and example working 

(3) * Assigried question answering (drill) for the 

remainder of class time and for homework 1 
Without programmed materials) (1) and (2) above constitute 
the entire opportunity for the student to understand and 
assimilate new material and (1) and (2) are presented for the 
Same time to all students I 

B* With Programmed Materials 

(1) * Teacher presentation of new material, succinctly 

given; often only in the form of an "overview" 

(2) , Work on the program, in class and, for slower 

students, at home* Teacher assistance to 

individual students as necessary* 

Both (1) and (2) in this approach involve the presentation 
of new matej.'ial with (3) providing for individual rates of 
assimilation* The intellectural lock-step is broken! 



IV* Optional methods of teaching' 



In what way or ways can programmed materials for a course be 
implemented? What is the teacher *s role in each such implementation? 
Let us outline in detail three possible implementations 
!• Individual progress class 

a» Each student works through the program at his own 
individual rate* working only in class or in class 
and for an assigned period of time outside of 
class* No attempt is made to keep various students 
together in the program* 
b* Testing procedure 

Tests are administered at pre-assigned points in the 
program to each student as he reaches these test points, 
c* Grading procedure 

Ideally? grades are given at certain points of the 
program? not periodically by time* When six week 
grades are required these can be assigned either 
in terms of two grades-a quantity grade and a quality 
grade-or a single grade is assigned which is some 
combination of the quantity and quality of the 
student's work, 
d* Promotion procedure 

Ideally? completion of the program with a prescribed 
mastery of content leads to immediate promotion to 
the next course. Where year by year promotion is the 
rule? provision .is made for enrichment work for fast 
students and extra work time for slow students. 
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Enrichment wDrk can be done .periodically, or used to 
fill out the year after completion of the program. 

Extra work time can be acquired either through 
homework and free period assignments or by giving an 
incomplete at the end of the year and making provision 
for program completion during the summer, 

e. Teacher Role 

/ 

The teacher’s work is more with individual students or 
small groups of students than with the entire class> 
although class review sessions are useful. Discussion 
of test results with each student is recommended. 

Teacher centered enrichment activities for more able 
students and teacher aid to speed the progress of 
slower students are also parts of the teacher role. 

Some teacher-centered oral or blackboard work each 
day (perhaps for five to ten minutes) has proved useful 
in providing an important variety to the learning 
situation, 

f* Course Content 

# 

The content of the program servos as the basic course 
content for all students, Hence> much care must be 
taken to select a program which fits the course 
objectives of the school. However, much variation 
from this basic content can be provided by the teacher 
by; 

(1), Changes of emphasis brought about by supplementary 
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assignments to stress points considered of max- 
imum importance* 

(2) Introduction of material, presented in a trad- 
itional manner, which is not in the program. 

(3) . Provision of enrichment activities for more able 

students 

(4) Introduction of new ideas or additional stress on 
ideas covered in the program through individual 
or small group discussion. 

9* Points to consider regarding this type of implementation 

(1) Most educators consider provision for individual 
rates of student progress an important educational 
advantage 

(2) . An individual progress implementation of programmed 

instructional materials is ideally suited to an 
individual progress school. However, such an 
implementation is possible within a group 
progress school. In a group progress school 
certain problems of grading and promotion do 
arise, but they are far from insolvable! Comments 
on how these problems are being solved are 
included under the appropriate heading above 
(testing procedure, grading procedure etc.) 

(3) The teacher's role in an individual progress 
class is considerably different from the teacher's 
role in a traditionally organized class. : 
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Adjustment to this new role is easy and richly 
rewarding for some teachers, difficult for 
others* 

(4) While supplementation of the content of the program 
is possible (and, at least for the most able 
students, necessary) it is not easy to depart as 
far from the content of the program as many 
teachers do from textbooks. This has the 
advantage of providing more standardized in- 
struction; the disadvantage of some possible 
teacher dissatisfaction* 

2* '*Block of Time'*: Class 

a* Assignment procedure 

Material is assigned on a "block" basis. For example, 
perhaps 20 days for Chapter 1* Students who fall be- 
hind a rate which will allow them to reach this 20 
day goal are required to work an extra amount of time 
outside of class. Enrichment work may be necessary 
for students who proceed quite rapidly* Very slow 
students may find the amount of necessary outside work 
too great. They may have to omit some parts or take 
tests without completing all of the uatefial** 
b. Testing procedure 

All students complete a block of material at the same 
time and are "group tested" as has always been done* 
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c* Grading procedure 

Since all students are "together by blocks” grading is 
done as in a traditionally organized class. No dif- 
ference of quantity of work exists so grading is 
(as traditionally) on a quality basis, 

d. Promotion procedure 

Same as in a traditionally organized class; only 
quality work need be considered* 

e. Teacher role 

In such a class, the teacher’s role is not unlike that 
in a traditionally conducted class except that more 
variety of presentation is possible. The teacher can 
do all of the "old” things, but does not have to do 
them all* For example, the following presents a 
possible class conduct outline: 

(1) Teacher gives an overview of a new idea 

(2) Students work on programmed material; teacher 
works with individuals, 

(3) , Teacher discusses with all students material being 

studied, as he (or she) desires; part of each day 
or for a full day once or twice a weak, 

(4) Teacher introduces ideas or techniques to sup- 
plement the program as ho desires, 

(5) Teacher conducts oral review sessions prior to 
(group) tests. 
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ft Course Content 

The teacher asserts considerable control of course 
content by: 

(!) Determining the “blocking” and the time to be 
spent on each block. 

(2) Supplementing the program with additional topics 
or additional depth on included topics (possible 
because the students are “close together” in the 
program). 

g. Points to consider regarding this type of implementation 
(1) This procedure allows for the implementation of 
programmed materials with no appreciable admin-. 
isterativt,testing, or grading changes and with no 
radical change in teacher role. Although it 
adjusts programmed materials to administrative 
group progress procedures, it does this without^ 
imposing the educationally harmful intellectual 
lockstep for, although students are kept together 
by “blocks”, they do meet and assimilate new 
ideas at their own rate, through varying amounts 
of time spent working on the program within a 
block of days in which a certain amount of material 
is covered, (although John and Jim both do 
Chapter 1 in 20 days, John may use only 800 
minutes of learning time while Jim uses 2000 
minutesl Without programmed instruction materials 




the actual "learning time” (teacher-centered) is 
the same for both I ) 

3» A combination of I and II 

This consists of a type 2 implementation for the great 
part of a class (perhaps 90^) with a "type 1” impleraentati’in 
for the few very strong and very weak students. This 
proceeds as follows: 

(1) Begin with type 2 for all. Recognize as soon as 
possible if there are strong students who are 
being over extended by the "blocking” which best 
fits the class as a whole. 

(2) If such students exist treat them as separate 
groups with a time blocking appropriate to them. 

(3) For the most able students, provide (group) 
enrichment activities, either through the year 
or upon early completion of the program. For 
the weaker students, provide either additional 
supervised periods of work or the opportunity to 
complete the program in an extended length of 
school time (a summer' session, summer self-study, 
or an extra semester). 

V. Which is the best one? 

This, of course, depends upon the particular school system — 
its administrative philosophy and structure and upon the degree of 
the commitment of its teachers to this philosophy. 

In an individual progress school, clearly the implementation 
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procedure labeled 1, provides a use of programmed materials which is 
completely harmonious with the administrative structure of the 
school and which allows the programmed materials to make their maximum 
contribution to the education of the students. 

In schools which maintain the group progress administrative 
structure but desire to achieve the advantages of individual progress 
in some classes or subject matter areas, a type I implementation is 
also profitable* However, in such schools both administrators and 
teachers must be aware that certain new administrative procedures 
may be necessary and should plan in advance for these procedural 
changes (See sections on testing, grading and promotion under the 
description of implementation !•) 

In a sense, implementation procedure 2 represents the other 
-xtreme from the individual progress implementation* It is a 
procedure which ”bends” programmed instruction as far as possible 
to fit existing school situations while still maintaining the 
essential gain provided by programmed materials — the breaking of 
the ’’intellectual lockstep” — the ’’get it now or never” characteristic 
of the uniform time presentation of new material to all students* 

A school with no major commitment to individual progress but with an 
honest desire to provide improved education for all students will 
find this a profitable and easily administered implementation* 

As has been stated, implementation 3 is a compromise combination 
of 1 and 2 requiring less commitment to individual progress than 
1, more than 2* 

For a school system which has not used programmed materials 
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and which has not tried other forms of individualized instruction 
and which is not particularly committed to an individual progress 
procedure, clearly implementation 2 provides a method of attaining 
genuinely improved education for its students through the use of 
programmed materials with a minimum change in existing administrative 
and instructional practices. Hopefully, a type 2 implementation 
will be for many schools, an easily taken first step which may lead 
to type 3 or (eventually) to type 1 implementations as the 
advantages of individual progress and individualized instruction 
become clear. However, if no such progression takes place, a type 
2 implementation will continue to provide improved education for 
all students! 

Part III A sample Program 

Since a basic premise of the field of programmed instructional 
materials is that questions are best answered, learning is most 
greatly aided by doing, no discussion of programmed materials would 
be complete without an example of such materials. Such an example, 
designed to teach an interesting fact about addition of whole numbers, 
is included. For those familiar with programs this will provide 
an interesting experience in learning from these materials. For 
those who do not have this familiarity, this will provide an 
illustrative example of some of the terms and ideas of Part 1 of 
this discussion. The rules are simple: 

(1) Cover the column on the right with a sheet of paper 

(2) Read each numbered frame carefully; decide upon the 
correct response and fill the black. 
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(3) Pull down the paper to check your response with the 
correct one. 

‘ (4) Go on to the next numbered frame. 

Should We Usf Programs in Our Schools 

New questions that cluster around administrative problems and 
teacher roles will also need attention. For example: 

I. Administrative changes? 

1. What impact will a program have upon scheduling and the 
existent curriculum? 

2. What training of teachers is required before a program is 
used? 

3. What are the costs of acquiring a program, training teachers 
to use it, and evaluating it? 

4. Before initiating the use of a program, must the purposes, 
procedures, and methods of evaluation be fully outlined 
and understood by all involved (staff, children and 
parents)? 

5. What are the logistics (building, space, special needs, 
etc.) that must be considered? 

6. What will be the effect of the program on the current 
procedures of reporting pupil acheiveraent to pupils, parents, 
and other institutions? 

II. Changes in the teacher role? 

1. What are the effects of the program on teacher procedures? 

2. How can the teacher reinforce the program and the program 

e 
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reinforce the teacher? 

3. What effect will the self-pacing quality of programmed 
instruction have upon the teacher’s work in the classroom? 

4. How will the teacher evaluate the pupil’s work? 

5. V/hat should be the responsibility of the teacher in outlining 
long-range and short-range objectives for the class? 

The answers to such questions must be developed locally* This 
handbook underscores the important questions and ways of dealing 
with them. 

1. Teaching with programs. Knowing the Subject Matter 

There is no substitute for the teacher working through the 

program as if he were a student, making notes of the characteristics 

of the program, the design and the organization* This firsthand 

experience with the program will make the summary and suggestions 

in a teachers manual much more meaningful. This direct knowledge 

of the style of presentation will enable the teacher to determine 

whether the frames of the program are presented in a clear manner 

enabling complete understanding by the different learners in his 

class* This, combined with his knowledge of his students, tells 
1 

him vvhere he must provide different initial instruction; it alerts 
him to likely differences in later student progress* This is one of 
the surest ways that the teacher can enter cooperatively into the 
leadership of the learning process. 

Not only will the teacher know what the program teaches, he 
will know what it does not teach* He will also appreciate that it 
teaches a way of learning, that it is structured to force a student 
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interaction with the program. 

Study the teachers manual and data on student performance. A 
thorough familiarity with the teachers manual or handbook which 
accompanies the program is also part of knowing the subject; the 
teachers handbook helps explain how the program was designed, 
at what behaviors it is aimed, how it may be subdivided, and what 
kind of performance may be expected from the teacher’s kind of 
learners. 

KNOWING THE STUDENT 

It is axiomatic that the best teachers know their students well. 
Sometimes this is general knowledge— an uncanny insight into the 
typical interests or characteristic learning difficulties of 
students at different levels and stages of learning a subject. 
Sometimes this is very specific knowledge about a specific student. 
Ideally the teacher should have both general and specific knowledge 
of the students in his class. For example, what preparation have 
the students had for a particular program? How do they differ in 
their readiness for independent study? Which ones will follow 
instructions? Which ones treat rules as something to be broken? 
Which ones will speed? Which ones move slowly? Which students 
have styles of learning or set patterns of study that are too 
much at variance with the structuring in the program under con- 
siderat ion? 

2. Preparing the Student to Learn with Programmed Materials 

One of the oldest slbgans in education states that enthusiasm 

o 
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is caught, not taught* It is hard to overestimate the influence of 
the teacher *s enthusiasm for learning* The model of the teacher and 
the attitude of the teacher toward individual effort and success 
with programmed materials are in fact extremely important elements 
in the preparation of the students for any instruction--especially 
self-instruction. 

"Preparation of the student for learning,” developing learner 
readiness,” "structuring,” and "cueing” are so classic in education 
that there is no point in belaboring this obvious principle. 
Especially with programmed learning, which may introduce novelty 
in method and sharp definition of what is to be learned, the 
learner may need special orientation. 

Explain the uniqueness of programmed materials. The student 
must not be permitted to misconstrue the function of the program. 

It must be clearly understood that the program is intended to 
instruct — not to examine I If this point can be communicated, it 
will go a long way in reducing the concern about cheating. 

•j'jjgjpQ will be— —and should be— —great variation in the time 
required by students to complete a part or all of the program. 

The important thing is that the student move along with reasonable 
speed and success at each point. This is quite different from 
standardized test results, where the test is designed to produce a 
range from very low to very high. The student must realize that he 
is on his own with a new instrument for teaching, not testing. 

Determine if the students are ready for the program. Unless 
it meets the interest and needs of the studoDt, the program itself 
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is ineffective. The insightful teacher estimates interest, need, 
and other conditions of readiness" by general observation of the 
level at which the pupils are functioning in the class. Of special 
help in appraising the specific backgrounds of students are the 
pretests provided with many programs. In addition, the teacher’s 
inspection of the program itself may have revealed the need for 
prerequisite reading skills, nomenclature, background, and abilities 
which the students do not have. The teacher may have to help the 
students develop such prerequisite abilities — or decide against the 
use of the program at this time. 

Give attention to the setting for learning, wherever it may be. 
Because programmed materials are so often used outside the class- 
room--in study halls, in offices, or at home — it is especially 
important to remember that knowing the student may involve knowing 
something of the additional motivation and educational support that 
he receives in home and out-of-class environments. Frequently, the 
teacher who is so strongly praised for knowing the student is a 
teacher who has taken those extra steps of knowing the out-of-class 
resources for the student’s learning and has joined forces with these 
resources. 

Watch for symptoms of learning difficulties. Once it is 
determined that the program does meet the needs of the students, 
the teacher will look for ways to stimulate and to motivate. Even 
when the students are working through the program, the teacher will 
bo alert to symptoms of fatigue, boredom, excessive erasures and 
corrections, unusual patterns in test scores, and student initiative 
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in pr ogr an *~st inula tod activitias* Such behaviors provide infornation 
about the 1 earner *s progress and interaction with the program. It 
is the teacher * s function to assess needs^ interest y and progress 
and to nake educational decisions that help the student work at the 
level of the program appropriate for him^ 

The scudent should understand that he nay nake a few errors^ buc 
if he makes many errors^ the program is probably unsuited to hint Ke 
will need to understand that he may have to be more self-directing 
in his instruction^ and he may heed the encouragement of check-off 
charts and routine schedules to get started. 

In short the use of programs in classes will require some changes 
in habits and attitudes of students toward instructional material Sc 
The teacher will be cognizant of this fact. The students should be 
helped to understand the different format of programmed materials c 
He needs to know if he must write the exact or an approximate response r 
He will want to know the basis of appraisals or marks that will 
evaluate his work^ and probably what happens and to what he moves 
when the program is finished; The student may look upon programmed 
instruction as new and unusual > and for reasons of his own un- 
familiarity or his apprehension over the school’s acceptance of his 
programmed learning^ he nay occasionally revert to older procedures. 
This is a. reasonable request which the teacher within his resources^ 
just as he accepts other suggestions for enrichment and supplemental 
activities'. As would be the case with any other innovation, the 

teacher or school would want to consider how it should inform the 
parents. 
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Strive for home-school cooperation. Educators are in general 
agreement that the educational process is actually a cooperation. 

Too often the decision making is unilareral, with either the home 
or the school merely being given the opportunity to acquiesce. 

3. Ways of using programmed materials 

Enrichment in the school offerings. For many students the 
conventional school offerings are adequate neither in depth nor 
breadth. The individual nature of programmed materials makes 
them ideally suited for providing individual enrichment according 
to such personal needs and interests. Often such students already 
have good individual study habits, and the problem is not so much 
one of supervising them (in their programmed instruction) as in 
finding appropriate materials to enrich their schooling. 

Review. Some teachers have been using programs for systematic 
reviews for their students. This, too, can take two patterns: 

(a) review used as prerequisite at the beginning of instruction as 
a kind of reconditioning to bring old learnings into active use, 
and (b) review used as a summary after instruction by more con- 
ventional methods. 

Remedial instruction. For a student who has been unsuccessful 
with conventional instruction, programs may prove helpful because 
of their small steps and immediate reinforcement. The unsuccessful 
student who is still anxious to learn is, of course^ very different 
from the student who failed because he either did not want to learn 
or did not try; and his approach to a program would be very different. 
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The former should find programmed instruction refreshingly rewarding. 

For the slow-learning student or the student who has not 
experienced success, programmed instruction is no panacea nor can 
it perform miracles* But many a student who has never attained any 
success academically may find that programmed learning can give him 
a nev/ experience. For the student who has found that his efforts 
are always topped by a faster, more aggressive, more verbal student 
and for the student who expects such little chance of success that 
he has quit trying, the self-pacing and the success in small 
sequential steps offer a different stimulus. He need not be 
embarrassed. His failures are made in private. His delays do not 
delay the class. 

The slow-learning student who is strongly motivated is not 
likely to take the initiative in searching cut self-directed, 
self-tutoring materials; but he has his motivation going for him 
once the teacher helps in the identification of study materials. 
Usually there are reading problems that need to be considered. The 
student vjho has experienced only failure is not so easily motivated 
and may even be suspicious of one more effort to help him. 

Independent study, self-instruction, the homebound student, 
and the motivated student without a teacher. Programs have been 
carefully prepared so that to a largo extent they can stand alone 
without a teacher or a school. Much of the popular interest in 
programs has been directed to this characteristic which enables 
learners to be ’’more on their own.” 
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The ungraded nature of programmed materials and the flexibility 
provided by modular organization facilitate its multiple uses* 

What may be appropriate acceleration for one student may be 
appropriate remedial work for another. Many programs carry no 
grade-level labels: the professional educator can prescribe as 

needed. 

Instructional research. The predictable instructional 
sequences^ the specificity of teaching strategies and student be- 
haviors, the provisions for records of behaviors--these are ideally 
suited to the replication of research studies. Thus programs have 
stimulated considerable interest in research and instructional 
technology. 

4. Appraisal of students 

Programmed instruction is designed to instruct--not to categorize 
or grade students. 

Pretests and end tests. AHhough the programs themselves are 
not tests, there are tests provided with most programs. Sometimes 
the pretest and end test are identical. The teachers manual or 
handbook usually provides some basis for appraising such results. 

Some programs also provide unit tests. 

Marking. Ideally the student should aim at mastery of the 
program and be gratified when he obtains iihis goal . For the 
out-of-school learner and possibly for the student who is branching 
into enrichment, this is usually adequate. But the conventional 
gradings and markings of our school system have become so ingrained 
that students and teachers may feel lost without such labelings, 
e 
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A plea is made here to avoid spoiling the instructional emphasis 
of programs with artificial or arbitrary markings that may induce 
cheating. 

Credit# Giving credit for work completed, like giving marks, 
is part of the administrative machinery of school systems and subject 
to the policy of the respective school. It is possible but unlikely 
that a school would give credit for merely completing the program. 

The program itself might be combined with a system of proficiency 
examinations, and this combination — as is common practice with 
correspondence courses--raight be creditable by the school. 

Helping the student as he progresses. Quite different from 
the appraisal for classification purposes is the ongoing appraisal 
that is aimed at helping the student obtain better results from 
his learning efforts. The student should be encouraged to make 
his difficulties known to the teacher, after he has put forth an 
honest effort, for by noting such difficulties the teacher may 
reappraise the appropriateness of the program. In line manner the 
fast-moving student *s record is examined by the teacher so as to 
determine whether the student should touch every step in the 
sequence or whether the unit pretests indicate that he should be 
accelerated forward. 

Students should be encouraged to keep progress records. Such 
a record might consist of a weekly summary or a daily log indicating 
the follov/ing: time working with program; started with frame number; 

stopped at frame number; frames I didn’t understand; ratio of number 
of errors to number of frames completed; scores on pretest, unit 
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tests, etc; comments. 

The teacher will also be using the individual records as guides 
in making meaningful groupings of students for special instruction, 

introduction of new material, or reteaching. In most classes the 

< 

students readily accept the fact that students work differently, at 
different levels and speeds; and where the climate for learning is 
an open, cooperatively supportive one, the students make their own 
entries on a master chart of progress and problems with programs* 

III. Deciding where to use Programmed Instruction 

Some of the previously mentioned decisions, sufch as the 
decision to make the program the initial and main part of instruction 
for the class, would of course determine whether the program would 
be used in the classroom itself, in a study roomj or as homework. 

Even though individualization is such an outstanding character- 
istic of programmed learning, the teacher will want to capitalize 
on the stimulation that derives from good social settings and 
interpersonal relations. Vl/hen a class has develo^^ed a climate in 
which there is enthusiasm for learning, that classroom would be 
setting in which the programmed materials would gain from the social 
stimuli for learning. There is another side to this coin: If the 

study hall is a place where "playing around” is popular and 
efficient study is the exception, programmed materials will perform 
no miracles. 

The same might be said for homework settings. Some homes are 
supportive of study; others are not. In some schools every student 
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expects homework and does it. In others, homework is viewed as the 
responsibility of the teacher and is given attention according to 
the threats and power of the respective teacher. 

Thus the decision on where to center the work will be guided 
by knowledge of local conditions which are conducive to self- 
tutoring for the individual students. Certainly the initial efforts 
with the program might best be done in the classroom under the 
supervision of the teacher. 

Sometimes the decision as to where the students will work 
on programs will be influenced by such logistic matters as space, 
school schedules, and the number of programs available for sharing 
Problems of accession, storage, and administration are very real 
concerns in the use of any instructional materials, and the teacher 
must not treat these lightly. 

Other administrative djecisions will have to be made about the 
schedules and the location for student use of programmed materials. 
The data from field tests, as supplied by the developers of the 
program, and the teacher *s tryout with a few select students will 
give some basis for estimating how long it will take for students 
to finish the program. If all students are to be finished at about 
the same time, then there will have to be considerable difference 
in starting times. 

Some attention must also be paid to the handling of programs, 
especially if there are looseleaf, or in teaching machines, or in 
some other way must be shared. In many schools the programs will 
be school property to be used by several students; there may be a 
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financial dictate against writing in the program itself* In all 
these matters of handling and managing programs, the students 
can be guided into being their own caretakers. If this is not the 
case, the busy work of program management is more than the teacher 
has bargained for, and teachers feel that they are working for the 
program. Obviously when this happens there is some evidence that 
the program is not feasible for the school situation. 

The purpose of this handbook stops short of asking teachers 
to become highly sophisticated about programmed instruction and 
its new terminology and developmental techniques* The aim is to 
help teachers to be effective users of programs* Reading about 
programming, for example, is helpful in selecting a program, but 
it is not so important as studying the program itself and the 
publisher's manuals or data which come with it* 
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EVALUAtlONS AND RECOMMENDATIONS 
Evalua'tion and recommendations are based on professional 
observation, teacher -^made sampling devices and the use of the 
Iowa Test of Educational Development* The ITED Test was 
administered in September of 1966 and again in May of 1967. 

Findings were not concliisiVe; further refinement of evaluation 
is needed. 

Evaluation did indicate the following! 

1. Questions sampling basic knowledge as related to school 
objectives indicated that youngsters who had participated in 
the programmed material scored higher than those enrolled in 
conventional general mathematics. (Exceptions are listed in 
the next two items) 

2. Questions dealing with fractions were most consistantly 
answered correctly by students in the conventional mathematics 
program. 

3. Two students with the most overall growth in mathematics 
were taught by conventional methods. 

4. Questions related to course objectives but written in 
sophisticated mathematical vocabularies were most often 
correctly answered by students in programmed basic mathematics. 

• 5. Questions with a less sophisticated vocabulary were answered 
more times correctly than the questions of a sophisticated 
vocabulary but not as well as the students in the programmed 
basic mathematics answered the questions. 

6. Both the controlled groups and the uncontrolled groups showed 
evidence of negative attitude. (Natural) 

7. All youngsters in the uncontrolled groups will finish the 
course whether they complete the stated objectives of the 
course or not. Several will fail the course. 

8. Some of the youngsters in the controlled groups (Teraac) will 
not complete the course this year, some have completed the 
course and are enrolled in Modern Algebra, and some will 
complete the course in the scheduled time. 
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Recommendations for Remedial Mathematics Instruction 



1 . 



2 . 



3. 



Programmed instructions provides for individualized instruction 
however administrators and teachers can "lock-step flexibility 
out of existence. Provisions must be carefully ascertained to 
prevent such happenings* 

Remediation instruction required sophisticated instruction. 
Over-loading classes will decrease the instructional efficiency. 
When conventional teaching methods are used^ classes should 
not be filled to more than fifteen students per class. With 
programmed materials, instruction begins to suffer after twenty- 
five students limits are reached. Of course, extremely 
talented teachers will disprove these "magic figures , however, 
let us not forget that "Education has Sinned” for many years 
for these youngsters. This is a "last chance" in mathematics 
for some of these youth. Time and effort should not be ®ass- 
fed” as expedient measures, because "educational crop failure 
has been the history of these youngsters during their school 
experiences • 

Screening tests as Science Research Achievement Battery, the 
Iowa Test of Educational Development or the High School 
Placement Test should be administered. Youngsters with 
mathematical weaknesses should be evaluated thoroughly by 
using a good diagnostic test ;>uch as the California Test 
Bureau* s. Arithmetic Pre-Diagnostic Battery and the Arithmetic 
Diagnostic Test Battery, 1955. 

It is simply foolish for teachers to teach what a child 
already knows. 

Effective dynamic teaching whether taught by programmed^ 
instruction or teaching by the conventional method requires 
much more than an expensive clerk or a pleasant policeman at 
the helm. A great teacher teaches with enthusiasm, dif- 
ferentiation, imagination, and professional acuity. 
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5. Provisions should be made to teach the child what he does not 
know and to articulate him out of remedial mathematics into 
challenging courses. Schedule flexibility and flexible course 
offerings must be provided. Programmed instruction lends 
itself well to this kind of administration. 







6. Basic Mathematics teachers (remedial mathematics) must be fully 
av/are of the negative attitudes of their youngsters* An almost 
trite adage^ ’'Nothing Breeds Success Like Success Itself” is 
tremendously important* Admonition has little place in the 
schedule; firmness^ yes! admonition^ no! 

The teacher must be proud that he can teach the group* If 
the teacher does not feel absolutely convinced that what he 
is doing is no more than ”storing-the-dunder-heads” his attitudes 
soon transfers to the student. By the same token, ’’Nothing 
Breeds Defeat like Deafeatism Itslef.” The teacher must restore 
pride and a feeling of victory in his students* 



CONCLUSIONS 

Temac Programmed Basic Mathematics has advantages* 

Those advantages most apparent are: 

1* It provides for teachers an opportunity to deal with individual 
student difficulties yet allows a relatively high per pupil/ 
teacher ratio* 
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It does help develop reading skills and direction skills* 

It provides for a youngster to not having "rehash” material 
he has already learned* 

It helps the teacher teach absentees 



5* It provides better adjustment for late enrollers 

6* It provides an opportunity for ’’remediated students” to 

proceed in modern algebra, other courses or enrichment programs* 

7* It provides the extremely slow youngster an opportunity to 

learn the various facets of basic mathematics even if he does 
not finish in one year* 



Limitations - Controlled Group - Uncontrolled Group 

A child with reading difficulties will not progress satis- 
factorily in programmed basic mathematics* He will not progress 
effectively in conventional taught mathematics either* 
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A wise staff will remedy the reading problem before they 
attempt mathematics remediation* A child must learn to walk before 
he can run* 

School officials must be willing to modify their use of the 
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